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Plates and Flanges 


shorter of the rectangular sides a and b. The theoretical work in this area produced 
modeling of the plate surfaces with the aid of a single trigonometric series and 
resulted in many practical solutions. 


CIRCULAR PLATE 

By far the most important applications are found in the theory of circular plates of 
constant thickness. If the slope of the deformed plate is denoted by cf> = —dw/dx, 
the derivative of <f> with respect to x , measured radially from the plate center, gives 
directly the relevant plate curvature. The complementary curvature is (fr/x, so that 
the original expressions, Eqs. (31.6) and (31.7), can be restated as 

m ‘ =d ® +i/ 9 (3iis) 

and 

u i = D (t + ^) ^ 


Considering the equilibrium of forces on an element of the plate, cut out by 
two cylindrical and two diametral sections, neglecting the relevant terms of the 
higher order, and eliminating the bending moments with the aid of Eqs. (31.15) 
and (31.16) yields 


d 2 <f> d<j> _±__Q 

dx 2 + x clx x 2 D 


(31.17) 


In Eq. (31.17), Q denotes the shearing force per unit length for a symmetrically 
loaded circular plate. The magnitude of this force can be determined from static 
equilibrium of the externally applied forces. The procedure gives 


Q = ^ + -^ 

^ 2 2ttx 


(31.18) 


Note that in this definition x is the only independent variable, indicating polar 
symmetry of loading and geometry. The general plate expression then becomes 


d 2 cf> d<f> _ ± _ (w w_ 
dx 2 ^ x dx x 2 D \ 2 + 2ttx 


or 


d 1 d / 
dx xdx^ X<t>) 


±(qx W\ 
D\2 2t xx ) 


(31.19) 

(31.20) 


Two consecutive integrations of Eq. (31.20) give the following two results: 



